In a previous paper (1) it was shown that calcium salts in very high dilutions only are able to augment the size of histamine wheals. The following experiments were designed to show the effects of changes in CO2 combining power in the blood of dogs after the administration of acid and alkaline salts, on the size of histamine wheals. The method employed was as follows:
In a previous paper (1) it was shown that calcium salts in very high dilutions only are able to augment the size of histamine wheals. The following experiments were designed to show the effects of changes in CO2 combining power in the blood of dogs after the administration of acid and alkaline salts, on the size of histamine wheals. The method employed was as follows:
Control tests were made intradermally with the following solutions: 0.02 cc. of histamine acid phosphate; 0.02 cc. of a 1 to 100,000 dilution of calcium sulphate, and 0.02 cc. of a 1 to 10 dilution of active skin extract. Each of the three solutions were made up to contain the same concentration of histamine acid phosphate. The resulting wheals were measured 15 minutes after intradermal injections, and were recorded in square centimeters. Both calcium and skin extract were used in these experiments to serve as a check on each other, since it has been shown that the augmenting power of skin extract on histamine wheals is due to its calcium content;
Blood was then drawn under oil from the heart. The serum was separated and exposed to a CO2 (5 per cent) 02 (95 per cent) mixture, and the CO2 combining power determined according to the method of Van Slyke and Neill (2) . Ammonium chloride dissolved in 40 times its weight in water to prevent vomiting was administered by stomach tube. Six grams of the salt were usually sufficient to produce a distinct lowering of the CO2 combining power of the blood in a dog of 5 kilos. At intervals of 15 to 30 minutes after the ammonium chloride had been given, intradermal tests, with the same solutions as above, were repeated. As soon as a variation in the size of wheals when compared to the control tests was noted, blood was drawn again and the CO2 combining power of the serum determined as before. If the drop in CO2 was pronounced, the intradermal tests were repeated again 18 hours later, and a final CO2 estimation made. No anesthetic was used.
When the CO2 combining power of the blood was lowered, the sizes of the wheals were always smaller than the controls, although the amount 205 of total calcium in the blood serum remained unchanged. The amount of lowering of the CO2 combining power varied considerably, but with a drop of only 12 volumes per cent, the sizes of the wheals at times were markedly reduced when compared with the control tests. As the CO2 combining power gradually returned to normal, the wheals again became larger. For example, in one experiment, a histamine wheal measured 0.7 sq. cm. when the CO2 combining power of the blood was 60 volumes per cent. After the administration of ammonium chloride, the CO2 dropped to 45 volumes per cent. A histamine wheal then measured but 0. 4 histamine acid phosphate was used in high concentrations so that the resulting wheals were large. This was done in order to measure variations in size more accurately. In preliminary experiments the pH of the blood was found to be lowered after the administration of acid salts associated with a diminution in size of wheals. The pH was measured according to the method of Hastings and Sendroy (3). The same method was followed in experiments to determine the size of wheals when the CO2 combining power of the blood was elevated. A distinct rise in CO2 was usually obtained with 200 cc. of a six per cent solution of sodium bicarbonate administered by stomach tube.
When CO2 combining power was elevated, there was always an associated increase in the sizes of wheals as compared to the controls.
Moreover, as the CO2 resumed its original level, the wheals again became smaller. For example, a histamine wheal measured 1.0 cc. when the CO2 combining power was 60 volumes per cent. Forty-five minutes after sodium bicarbonate had been given, the CO2 value rose to 78. The total serum calcium remained unchanged. At this time, a histamine wheal measured 1.6 cm., about 60 per cent larger than the control wheal. The following day, both the CO2 combining power and the size of the histamine wheal had assumed their original values. In preliminary experiments, the pH of the blood was found to be elevated after the administration of alkaline salts associated with an increase in the size of wheals. The following protocol shows the results of two experiments, one with a lowered and one with a raised CO2 combining power. These were selected as typical experiments from a series of 19. (Table I .)
CO2COMoR
It is known that citrates markedly influence diffusible and ionic calcium in complex solutions such as blood (4) . This (5) was suggested in previous experiments (1). To a 1 to 100,000 solution of calcium sulphate, containing four per cent sodium citrate, was added histamine acid phosphate, in an amount sufficient to make a concentration of 1 to 10,000. The mixture was adjusted to a pH of 7.2. When this solution was injected intradermally into a normal dog, calcium failed to augment the Histamine = Histamine acid phosphate 1 to 2,000 dilution. CaSO4 = 1 to 100,000 dilution made up to contain histamine acid phosphate 1 to 2,000.
Skin extract = 1 to 10 dilution made up to contain histamine acid phosphate 1 to 2,000. histamine wheal. Moreover, a histamine solution containing four per cent sodium citrate and no calcium induced a wheal that was smaller than that given by histamine alone. The effect on wheal formation of sodium citrate administered to a dog, was studied. One hundred cc. of a five per cent sodium citrate solution was given by stomach tube. The same procedure was followed as that recorded in the experiments above. It was found that sodium citrate invariably caused a rise in the CO2 combining power. Despite this, in no instance did the size of wheals appreciably increase. As a rule, they remained about the same size as the controls. Occasionally there was a decrease. In one dog on which the experiment was done repeatedly, there was a marked reduction (about 40 per cent) in the size of wheals after sodium citrate had been given, although the CO2 combining power of the blood rose 20 volumes per cent. The total serum calcium was not appreciably affected.
That neither the sodium nor the chloride ion of the salts administered was responsible for the changes noted, had been determined in previous experiments wherein glucose was substituted for the sodium chloride used to produce isotonicity in the solutions injected. Under these circumstances, the wheal-forming activity of the solutions remained unchanged. SUMMARY 1. The ingestion of acid in the form of ammonium chloride diminishes the sizes of histamine wheals as well as those formed from a combination of histamine with calcium sulphate and from histamine with skin extract. Ingestion of sodium bicarbonate, on the other hand, increases the size of such wheals.
2. The ingestion of sodium citrate caused an alkalinization which was not accompanied by an increase in size of histamine wheals. At times the wheals were markedly reduced in size.
While it is tempting to consider that these phenomena may be explained on the basis of changes in calcium ion concentration, the conditions actually existing in the tissues are too little known to justify this conclusion.
Further experiments are being conducted on the behavior of the localized edemas of allergy under conditions that influence wheal formation.
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